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制基因（KAI1/CD82）都是 TR3 的下游调控基因。Csn-B 活性衍生物 Zhn222 可












































TR3 (also known as NGFI-B and nur77), an immediate-early response gene and 
an orphan member of the steroid/thyroid/retinoid receptor superfamily, plays a critical 
role in the regulation of differentiation, proliferation, apoptosis, and survival of many 
different cell types. TR3 exerts opposing biological activities in cell survival and 
death. Its activity is regulated by subcellular distribution, expression levels and 
protein modification. TR3 can function in the nucleus as a transcription factor to 
regulate the gene expression necessary to alter the cellular phenotype in response to 
various stimuli. Recent studies have demonstrated that TR3 can also act outside the 
nucleus to mediate several important biological functions, including apoptosis and 
differentiation. The apoptotic effect of TR3 is transcription-independent and occurs in 
the absence of its DNA-binding domain. In response to apoptotic stimuli, TR3 
translocates from the nucleus to the mitochondria where it binds to Bcl2 and 
conformationally converts it to a killer that triggers cytochrome c release and 
apoptosis. Thus, agents that specifically activate the TR3-mediated pathway may have 
therapeutic potential, especially for antitumor therapy. 
Natural products and their synthetic analogs provide a rich source for 
development of new anti-cancer drugs. Previous study in our laboratory has identified 
an octaketide, cytosporone B (Csn-B) isolated from Dothiorella sp. HTF3, an 
endophytic fungus, to be a naturally occurring agonist for TR3. In the current study, 
we used Csn-B as a synthetic scaffold to synthesize a series of Csn-B analogues. By 
subsequent screening of Csn-B analogues we were able to establish some general 
trends with respect to the structure-activity relationship, and identified certain 
analogues as TR3 agonists. The active Csn-B analogues maintain strong affinity with 
TR3, stimulate transactivation activity of TR3, increase the levers of TR3 protein, and 
induce typical cellular signatures of apoptosis by translocating TR3 to the 
mitochondria, including poly(ADP-ribose) polymerase (PARP) cleavage, caspase-9 















factor (AIF) release. Further tests of Csn-B analogues identified that a derivative 
pentyl 2-(3,5-dihydroxy-2-nonanoylphenyl) acetate (Zhn222) had more effective 
antitutmor activity in both cell lines and xenograft mouse models through regulation 
of TR3. Moreover, we identified for the first time that BRE (brain and reproductive 
organ-expresed protein), which is a death receptor-associated anti-apoptotic protein to 
inhibit the mitochondrial apoptotic pathway, was a novel down-stream target for TR3. 
And we also demonstrated that Csn-B analogues inhibited the expression of BRE 
gene mediated by TR3. 
Furthermore，our studies also showed that Csn-B analogues inhibited migration 
and invasion in BGC-823 human gastric cancer cells. After treatment with Csn-B 
analogues, the abilities of BGC-823 cells for soft-agar colonies formation, 
wound-healing, and migration through the transwell membrane were decreased, and 
the F-actin cytoskeleton organization was affected. Our studies also demonstrated that 
Csn-B analogues could induce TR3 to regulate the expression of cancer 
invasion-associated proteins, including EGFR and KAl1/CD82 by TR3 specifically 
binding to their gene promoters. 
In summary, this thesis reveals that active Csn-B analogues modulate 
transactivation activity of TR3 and induce apoptosis through nuclear 
receptor-dependent and -independent pathways in gastric cancer cells. This finding 
will facilitate our studying of TR3 functions. Importantly, This study has 
demonstrated that Csn-B analogues may represent novel candidates as therapeutic 
agents for cancer treatment. Therefore, this study can help in directing the rational 
design of Csn-B derivatives as potent and effective antitumor agents. 
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